A Concrete Pavement Without Transverse Joints [Dec. 1952] by Drake, William B.
Commonwealth of Kentucky 
Department of Highways 
Highway Materials Research Laboratory 
132 Graham Avenue, Lexington 29, Kentucky 
December 19, 1952 
TO: D. V. Terrell 
Director of Research 
C.2.4. 
D.l.7. 
One of our field studies which has elicited a great deal of in-
terest from Research Committee members over a period of more than three 
years is the concrete pavement placed without transverse joints on u.s. 
31W between Franklin and the Tennessee Line. Because of that interest, 
the pavement has been observed frequently, and we have endeavored to keep 
rather careful records of major maintenance that might have a bearing on 
crack development. This has been done satisfactorily through cooperation 
with the District 3 office in Bowling Green. 
Three formal reports dealing with the project have been made by 
w. B. Drake prior to this time. The last one was issued in January, 1951. 
In his Fourth Progress Report, which is attached, Mr. Drake summarizes all 
the past observations, and adds to that summary the data collected through 
two surveys made in 1951, and one survey carried out in October this year. 
Methods of grooving and sealing the cracks are not covered in 
any detail since that information was presented fully in Report No. 2. 
However, the conditions in and about cracks are given more prominence than 
they received heretofore, the reason being that we have been asked to con-
centrate on those features. In a letter of October 20, Mr. Galbreath 
mentioned a request from the B.P.R. Division Office in Chicago stating that 
they would " ••• appreciate information showing the amount of spalling and 
faulting at the cracks and something in regard to the difficulty, if any, 
in keeping the cracks sealed as compared with the east in sealing joints," 
He noted further the opinion that in view of the average crack interval 
11 
••• it would appear that in this case it has actually been an advantage 
not to have transverse joints in the pavement. 11 
In essence, the attached report shows that· Grooving and sealing 
of cracks is necessary for satisfactory performance of t~e pavement, and 
this should be done soon after each crack develops; both the cold mastic 
and the hot-poured rubber-asphalt sealing compounds are doing well at ·his 
stage, Faulting has not developed except in thoselocations where extra-
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ordinary maintenance has been necessary or fill settlements have occurred; 
spalling has occurred at many cracks, but usually it has not developed 
very far if the crack was grooved and sealed immediately; cracking is 
more prevalent at the transition from cut to fill than at any other point 
in the pavement; and the average crack and construction joint interval 
is now approximately 70 feet. 
An item not noted in this report, but one which is of importance 
to the performance of the pavement, is the traffic to which the road is 
subjected. Inasmuch as one of the Truck Weight-Pavement Condition Test 
Sections (L-41 in our cooperative study with the BPR) is located on this 
road, loadometer measurements have been made by the Division of Planning, 
At the time of the measurements in the summer of 1952, traffic on the road 
was recorded as follows: 
Total Vehicles ••••••••••••••••••• 3581 
All Trucks & Combinations •••••••• 1047 
Distribution of Truck & Combination 
.Axel Loads: 
Under 14,000................. .852 
14,000 to 15,900............. 70 
16,000 to 17,900............. 34 
18,000 to 19,900............. 9 
20,000 to 21,900,...... .... • .. 5 
22,000 to 23,900,,........... 1 
24,000 and over . ••.. · ~ .' •.•... ~,. · 0 
Loadometer measurements over the past few years indicate that the traffic 
is increasing considerably both in weight and volyune. 
LEG:ddc 
Attached 
cc: Research Committee Members 
Mr. Mack Galbreath (3) 
Respectfully submitted, 
~E.~ 
L. E. Gregg 
Assistant Director of Research 
Commonwealth of Kentucky 
Department of Highways 
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INTRODUCTION 
This project was last reported in January, 1951, or approximately 
t•w years ago, Three previous reports have been made, Report No. 2 was 
dated December, 1949, and Report No, 1 was made July, 1949. A memorandum 
report (for file only) covering the two 1951 inspections was made in Febru-
ary of 1952. 
This road is a section of U.S. 31W in Simpson County designated 
as FI 239(4), It runs from Sta, 9tll at the Tennessee State Line to Sta. 
3llt40 at the south city limit of Franklin (see layout plot). It consists 
of a 22-foot concrete pavement underlain by 1-1/2 inches of compacted crush-
ed limestone (size No. 10) for insulation and leveling. The slab is of air-
entrained concrete made with the agent intergrounded in thf cement. There 
is a longitudinal joint at the center which is of metal ••ith 1/2-inch de-
formed tie bars, but there are no transverse joints except for butt-type 
joints at the end of each run. The pavement was completed June 30, 1949. 
After the pavement was built it was requested by the Bureau of 
P~blic Roads and the Division of Construction that the Research Division 
make observations of its general performance, Following the first detail-
ed observations and general inspection of the road it was decided that the 
pattern of crack development and particularly the character of some of the 
cracks warranted attention from the standpoint of crack sealing methods. 
Accordingly, some experimental installations of crack sealing compound in-
cluded in conjunction with normal routine maintenance on the road was 
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succested. These experimental installations were placed in November of 
1949. Additional crack sealing was done in the fall of 1950. 
This report covers briefly the maintenance of the pavement 
with emphasis on the performance and crack surveys. A strip map showing 
the history of the cracking to October 24, 1952, is included. 
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NAIIITENAIJGE 
In October of 1949 all of the cracks that were open were fill-
ed with OA-2 asphalt cement type crack and joint sealer, This was the 
standard procedure of maintenance for concrete pavements at that time. 
There was no grooving or cleaning of any of the cracks for this first 
application of OA-2. 
On November 16, and 17, 1949, a total of 129 full-width cracks 
and joints and 11 one-lane cracks between Sta. 185/80 and Sta. 311/40 
were filled \<ith a cold mastic type crack and joint sealer, This sealer 
was covered by Special Specification No. 46. This specification was re-
vised October 31, 1952, and is now Special Specification No. 46 R-1. 
Four trial fornrulations as well as the regular cold mastic sealer were 
included. The location of the cracks filled with these trial formula~ 
tion are given in Report No. 2, page 8. All of the remaining cracks and 
joints were left with the OA-2 sealer. 
Those cracks and joints that were filled Hith the cold mastic 
sealer were cut or grooved with state cutting machine No. 24 or 25. The 
openings were cleaned with compressed air and washed out with water. 
The Prestite Engineering Company (suppliers of the sealer) furnished a 
machine especially designed for mixing and applying the mastic material, 
This was a small gasoline powered pugmill with an extruding mechanism. 
Cracks that were not grooved and had been filled with OA-2 
sealer required additional maintenance in 1950. The asphalt cement had 
not penetrated many of the finer openings and was gone from practically 
all of the cracks. It was decided to further extend the test installation 
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and to incorporate other types of sealers. The OA-2 was again tried but 
this time in a cut or grooved opening. 
Three new test sections of sealing materials were placed in 
October, 1950. Each crack of these sections was cut and grooved with 
the same machine used in 1949. Twenty-one cracks and joints between Sta. 
9111 and 20,Loo were sealed with OA-2 -cut back with MC-3. Thirty 
others between Sta. 20,L00 and 40,L30 were filled with Enamelite cold 
mastic sealer. Between Stas. 40,L30 and 185,L8o, 189 cracks were sealed 
with hot asphalt-rubber sealer. All of the cracks and joints that had 
been sealed the year before with cold mastic sealer were in excellent 
condition and did not require additional maintenance, 
The 21 cracks between Sta. 9,Lll and 20,L00 were grooved and 
filled with a mixture of OA-2 and MC-3. Since the OA-2 placed in 1949 
had become brittle and chipped from the pavement it was decided, by the 
Maintenance personnel, to cut back the OA-2 with a small quantity of, 
MC-3. These cracks were filled in 1950 and no further maintenance has 
been performed. 
The pavement at one location (betwe'm Sta. 170,LOO and 17l,LOO) 
was mud-jacked in 1950. A 7-by 10-foot concrete patch near Sta. 200,L00 
was placed in 1951 (See Fig, 4). Mud-jacking was required again in 1952, 
this time on a section between Sta. 263,LOo and 264,LOO. The full cause of
 
"" pavement settlement at this point was not"determined, but the profile 
shows about 5 feet of fill overlying a point of cross drainage in the 
road that was replaced by grade and drain construction in 1948. Progress
 
of a transverse crack in the middle of this section, which has never been
 
given any maintenance, is traced in Fig. 5. 
- 5 
PERFORMANCE 
At the time of the second report, a system of classifying cracks 
with regard to severity was established, Table 1 lists the classifications 
assigned, 
Table 1 
Classification of Cracks 
Class of Crack 
A 
B 
c 
D 
Characteristics 
Open crack with spalling 
Open crack without spalling 
Fine crack total width of 
both lanes 
Fine crack only part way 
across road 
The locations of these are noted on the strip map in the Appendix and sum-
marized by sections in the tabulations of crack-survey data contained in 
Table .3 to 10. 
Periodic Conditions Surveys 
June 2.3, 1949. On June 2.3, 1949, when the paving operations were 
in the vicinity of Sta, 270t00 a condition survey was made. No attempt 
was made to classify the cracks at that early date. Table 2 lists the 
crack distribution at that time. 
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Table 2 
Summary of Crack Districution, June 23, 1949 
i Approx.* No, of Approx, Avg
. Crack 
Section Distance Constr, No. of In
terval in Feet 
(Stations l in Feet Joints Cracks Discountine: J
oints 
9t00 to 50t00 4089 8 25 
165 
50f00 to 1oo,Loo 5000 6 18 ~75 
.!.oo,Loo to 15o,Loo 5000 7 22 2
25 
15o,Loo to 20o,Loo 5000 5 12 
415 
200fo0 to225t00 - - None -
* Distances are computed without regard to equa-
tions noted on layout plot. 
September 7. 1949. A second and more detailed cond
ition survey 
was made on September 7. For this survey a strip 
map of the road was 
prepared showing the location and shape of the cra
cks with a designation 
or classification of each crack, Table 3 is a summ
ary of this survey. 
November 18, 1949. About two months after the sec
ond inspec-
tion, a third survey was made. Table 4 is a summ
ary of the data from this 
third survey. Tables 1, 2, 3, and 4 were formerly p
resented in Report 
No. 2, December, 1949. 
February 16, 1950. On February 16, 1950, the four
th condition 
' 
. 
survey was made, The average crack interval inclu
ding the 41 construction 
joints at that time was 82 feet. On November 18, 1949, the inter
val had 
been 84 feet. Table 5 contains the pavement condi
tion information at the 
time of the fourth survey. 
Table 3 
SUMMARY OF DATA FROM SECOND CRACK SURVEY, SEPTEMBER 7, 1949 
""-
Approx,* Number of Number Location 
Section Dj_stance Construction of Class of Crack of Grade Line 
( Sktions) In Joints Cracks A 1l c D Cut 
Feet 
i 2+11 to SO+OO 4o89 8 1'i s 11'i 1? 
2 10 
r-
l 
I ;20+00 to 100+00 sooo 6 11 9 14 6 2 11 
I 
100+00 to 150+00 5000 7 47 9 19 10 9 
16 
150-i-00 to 200+00 5000 ') 50 _'l 17 _ 16 
8 9 
i200+00 to 250+00 5000 7 34 8 10 14 
2 12 
i 
1£50+00 to 100+00 2_000 6 14 '] 21 2 4 12 
I 
' 1100+00 to 311+40 1140 2 7 6 1 - - -
TO~ALS 30230 41 238 53 98- 60 27 72 
* Distances are computed .rithout regard to equations noted on layout plot, 
Average Interval Total Cracks and Construction Joints = 3~~J0 = 108 feet. 
Fill 
24 
18 
11 
40 
18 
21 
7 
159 
Approximate 
Avg, Crack 
Interval In 
00 Ft, Discount 
Constr, Jt, 
l 117 
-
161 
-
106 
l 100 
4 147 
1 147 
-
161 
7 127 
-,J 
Table 4 
SU!~iJ\RY OF DATA FROM THE THIRD CRACK SURV:SY, NOv Hill~R 18, 1949 
Approx_"* Number of Number 
Distance Construction of Class 
of Crccck 
Se 8ll 
_w :;nsl__ 
9~-1 ~ 50+00 
~-·------· ·---
_iCJ+O Q J._C0+00 
.l.OC+O __ } 150+00 
" 0 to 2J)O·t00 
C to :?50+00 
ll50+C 
?0~-)+C 
Q to JOO+OO 
0 to Jll+4D 
(~()J+G 
l?v' +C 
~-==== ---
!].'O!.i'AT.lS 
In Joints 
Feet 
~089 8 
sooo 6 
51?00 7 
50C0 ~ .-' 
5000 7 
5000 6 
1140 2 
30230 41 
Cracks A E c 
44 5 16·,. 16 
47 12 lS 14 
58 9 19 lJ 
58 9 17 2Lr 
57 8 12 )0 
45 7 21 11 
9 6 1 2 
Jl8 56 101 110 
'D·i.skFccs c•re computed without regard to eq_u2tions n
oted on layout plot. 
_i~_\rc I'> f.~C hltcnT.1 both cracks cmrl construction joints = 302]0 = 84"5 
feet" 
359 
D 
7 
6 
17 
8 
7 
6 
-
51 
LocG_tion 
r.f r,r~.d..e LJ.ne 
Cut Fill 
15 28 
24 21 
. 
21 36 
lJ 45 
26 27 
19 25 
- 9 
ns 193 
Approximt,te 
I Avg" Crpck Interval in 
00 Ft. Discount 
Constr" Jt" 
1 93 
-
106 
1 86 
-
86 
L; 88 
l 111 
-
126 
7 95 
00 
Ta:ble 5 
SUMHARY OF DATA FEOM THE FOURTH CRACK SURVEY, FEBRUARY 16,
 1950 
Approx."' Number of Number Class of Greec
e: of 
Section Distance Construction of 
(Stations) In Joints Cracks A B 
a D Cut 
Feet 
9+11 to 50+00 4089 8 45 5 16 17 7 
16 
. 
50+00 to 100+00 5000 6 47 
12. 15 14 6 24 
100+00 t.o 150~·00 5000 7 62 9 19
 16 18 21 
150+00 to 200+00 5000 5 60 9 17
 26 8 13 
~00+00 to 250+00 5000 7 57 8 12 30 7 26 
[250+00 to 300+00 5000 6 4? 7 21 13 
6 20 
p00+00 to 311+40 1140 2 9 6
 1 2 - -
TOTALS 30230 4·1 327 56 101 118 
52 120 
* Distances are computed >.1 thout regard to equations 
noted on layout plot. 
Average interval both cracks and construction joints = 
30230 : 82 feet. 
368 
• 
-
Location Approximate 
rRde Line Avg. Crack 
Interval in 
Fill 00 Ft. Discount 
Constr. Jt. 
28 1 91 I I 
23 - 106 
i 
39 2 81 
-
47 - 83 
27 4 88 
26 1 106 
9 - 126 
199 8 92 
-D 
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June 5, 1950. The fifth survey was made on June 
5, 1950, ap-
proximately one year after construction and four
 months after the pre-
ceeding survey, Ten new cracks were observed at
 that time. The average 
interval for both cracks and construction joints dropped from 8
2 to 80 
feet, The conditions at that time are summarize
d in Table 6, 
October 19, 1950, On October 19, 1950, the sixth
 survey was 
taken, The average interval of cracks and const
ruction joints at that 
time was 79 feet, During the 11-month period sin
ce November, 1949, the 
average crack interval had decreased only 5 feet.
 Table 7 is a summary 
of the sixth survey. Shortly after this Survey 
Report No. 3 on the pro-
ject was prepared, and that report contained all the data inclu
ded in 
Tables 1 to 7. 
February 13. 1951. The seventh survey was taken on February 13
, 
1951. Table 8 i'l a summary of the data obtained at
 that time. The average 
crack and construction joint interval had dropped to 76.5 fe·et.
 
' ' 
Novgmber 15. 1951. On November 15, 1951, the eig
hth condition 
survey was made. During the year from the sixth
 to the eig~th survey 18 
new cracks were formed lowering the overall aver
age interval from 79 to 
75 feet. (See Table 9). 
October 24, 1952. The ninth condition survey was
 made October 
24, 1952. Practically a year had elapsed since t
he preceeding survey, 
and 26 new cracks had formed in that period, The
 overall interval dropped 
from 75 to 70.6 feet. Data from the ninth survey
, which represents the 
present condition of the pavement, are summarize
d in Table 10. 
• 
Tsble 6 
SU1'IT"I.ARY OF DATA FROM THE FIFTH CRACK SURVEY, JUNE 5, 19 50 
Approx, * Number of Uumber Class of Crack 
Section Distance Construction of 
(Stations) In Joints Cracks A B c D 
Feet 
9+11 to 50+00 4089 8 45 5 16 17 7 
50+00 to 100+00 5000 6 48 12 15 14 7 
r00+00 to 150+00 5000 7 6J 9 19 16 19 
150+00 to 200+00 5000 5 63 9 17 29 8 
FOO+OO to 250+00 5000 7 62 8 12 32 10 
~50+00 to 300+00 5000 6 47 7 21 13 6 
too+oO to 311+40 1140 2 9 6 1 2 -
TOTALS 30230 41 337 56 101 123 57 
*Distances are computed ;d thout regard to equations noted on layout plot. 
Average interval both cracks ;md construction joints = JO~i~ = 80 feet, 
Location 
of Grg_de Line 
cu ... Fill 
16 28 
24 24 
22 39 
13 50 
28 30 
20 26 
- 9 
123 206 
00 
1 
-
2 
-
~· 
1 
-
8 
A.pproximatb 
Avg, Crack 
Interval in 
Ft. Discount 
Constr, Jt. 
91 
104 
79 
79 
81 
106 
126 
90 
f-' 
f-' 
Table 7 
SUMMARY OF DATA FRON THE SIXTH SURVEY, 8CTOBER 19, 19 50 
Approx.* Number Number Cls.ss of Crack 
Section Distance Cons true tion of 
(Stations) In Joints Cracks A B a D 
Feet 
9+11 to 50+00 4089 8 45 5 16 17 7 
50+00 to 100+00 5000 6 50 12 15 14 9 
~00+00 to 150+00 5000 7 63 9 19 16 19 
•. 
150+00 to 200+00 5000 5 63 9 17 29__ 8 
1200+00 to 250+00 5000 7 64 8 12! 33 11 ; 
t250+00 to 300+00 5000 6 47 
I - .. 
7 21j 13 6 
! 
)00+00 to 311+40 1140 2 9 6 l l 2 -
TOTALS 30230 41 341 56 101 124 60 
* Dists.nces are computed ,,,i thout regard to equations noted on layout plot, 
Average interval both cracks and construction joints = 3°230 = 79 feet. 382 
Location 
of \·rade Line 
Cut Fill 
16 28 
25 25 
22 41 
13 51 
29 30 
20 26 
-
g 
125 210 
c, 
00 
1 
-
2 
-
4 
l 
-
8 
Approximate 
Avg, Crack 
Interval In 
Ft, Discount 
Constr, Jt, 
91 
100 
79 
79 
79 
106 
126 
89 
f-' 
1\) 
T?ble 8 
SU1•l•IARY OF DATA FIDH SEVSl!TH CRACK SUP.VEY, FEBRUARY 13, 1951 
' 
Approx.* 
Section Di "tence Number of Nn:-riber Class of Crack 
~(Stations)_ In Construe tion of Feet Joints Cracks A B c D 
9+11 to 50+00 L!039 8 Lf9 5 16 18 10 
50+00 to 100+00 5000 6 52 12 15 14 ll 
!--" 
100+00 to 150+00 5000 7 63 9 20 17 17 
150+00 to 200+00 5000 5 63 9 17 30 7 :;..;.... . 
200+00 to 250-r-00 5000 7 70 8 12 J8 12 
250+00 to 300+00 5000 6 1+8 7 21 14 6 
~ 
-
~:)0":00 to 3ll:+lfO 1140 2 9 6 1 2 -
-
TO~LLS 30230 41 354 56 102 133 63 
* Dist~.nces e.re computed >1i thout regard to equations noted on layout plot. 
"·vcnc··e intt-rv"-1 both cracks and construction J"oints = 
10230 = 76,5 feet. 
. 
395 
Location 
of Grade Line 
. 
Cut Fill 
16 32 
25 27 
22 39 
13 50 
29 37 
21 26 
- 9 
126 220 
A:::,proxill1-:J.te 
Ave;. Cr8.Ck 
Interval In 
Ft. Discount 
00 Constr. Jt. 
1 8J.5 
- 96 
2 79 
I 
- 79 J 
! 
4 71 
l 104 
-
126 
8 85 
~ 
Table 9 
SUl,ITilll.RY OF DATA FB0!4 'I' HE EIGHTH CRACK SURVEY, llOVEH13ER 15, 1951 
Loc2.tion 
Approx."' Number of Number Class of Crack of Gmde Line 
Section Di sk::~.ce Construction of 
(Stations) In Joints Cracks A E c D Cut Fill 
···--
-·____E_"e t 
9+11 to 50+00 ilD89 8 53 5 16 21 ll 17 35 
-· 
50+00 to 100+00 5000 6 53 12 15 16 10 26 27 
k00+00 to 150+00 5000 7 65 9 20 17 19 21 L~Z 
50+00 to 200+00 5000 5 63 9 17 JO 7 12 51 
-
200+00 to 2 50+0_0 5000 7 70 8 12 38 12 28 38 
250+00 to 300+00 5000 6 48 7 21 15 5 21 26 
~00+00 to 311+00 1140 
. 
2 9 6 1 2 - - 9 
TOTbLS 30230 41 361 56 102 139 64 125 228 
* Distences are computed "'ithout regard to equations noted on layout :alot, 
Aver• ee interval both cr!'Cks and construction joints = 3~~~0 = 75 feet. 
00 
1 
-
2 
-
Lf 
l 
-
8 
Approximate 
Avg. Cr2ck 
Interval In 
Ft. Di.SCOUJlt 
Constr. Jt. 
77 
94 
77 
79 
71 
104 
126 
84 
f-' 
..,__ 
Table 10 
Sill'U'I.ARY OF DATA FIDM THE HINTH CRA.CK SURV3Y, OCTOB:CR 24, 1952 
--
Approxo * N=.oer Number Cln.s s of C:-.c:ck 
Sect ion Distance Construction of 
c~ t· J •. ~ vn lOllS In Joints Cracks A B c D 
F9et .-. 
. 9+ 11 to 50+00 40Q2_ 8 _5_6 5_ 16 23 12 
50+00 to 1 }~+00 5000 6 58 12 15 18 13 
r--· 
r00+00 to 150+00 5000 . 7 72 9 20 25 18 
~50+00 to 200+00 5000 5 68 9 17 ~!f 8 / 
r--
~00+00 to 250+00 5000 7 70 8 14 36 12 
f250+00 to ;.00+00 5000 6 52 8 21 18 5 
1--
~00+00 to 311+00 1140 2 10 6 1 2 1 
====·-=· ·--
~'0 T.:~LS 30230 41 386 57 104 156 69 
* I:iro,t:-:;1cPs :-:::.:·c com~:;~uted t,~ithout rega.rd to equations n.-)ted on lE~ ... yout plot .. 
Avc-rr:-r:e intPrVC".l both cr~cks and construction joints J023Q = ?fl. 8 feet. = Lc27 
Location 
oi Grade Line 
Cut Fill 
16 "39 
28 29 
28 43 
14 54 
29 37 
22 28 
--
10 
137 240 
• 
00 
1 
1 
1 
-
4 
2 
-
9 
ApproxiiDA.te 
Avg, Crqck 
Intervg_1 In 
Ft, Discount 
Constr, Jt, 
7"3 
86 
70.5 
73-5 
69-5 
96 
114 
78.5 
f-' 
"' 
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Relation to Cut and Fill 
Within the total length of 30,230 feet, there is approxi
mately 
18,280 feet of pavement on fill, 11,770 feet in cut, and
 i80 feet at 00 
grade and ground line. Thus, about 60,5 percent of the p
avement is on 
fill sections and 38.8 percent is .located in cut section
s, with the re-
maining 0.7 percent being at existing ground elevation, 
Approximately 
62.3 percent (241) of the cracks have developed in fill sections, whi
le 
35,4 percent have occurred in cut sections. This leaves 
2.3 percent 
located at places where the grade line crosses the origi
nal ground line 
or is located at the ground line~ The cracking appears ·
to be rathel' 
evenly located with respect to relative lengths of cut a
nd fill location. 
The crack interval in the fill sections is 76 feet while 
the cut sections 
average 86 feet (discounting construction joints). 
The high percentage of cracks located at the junction between 
cut and fill section is a condition often observed in th
e performance of 
concrete pavements. Und.oubtedly, it is influenced by se
veral factors 
among which in this case is the tendency to intercept se
epage at the 
transition, and also the possibilities of differential c
ompaction of the 
subgrade with attendant unequal settlement or consolidat
ion. 
Incidence of Spalling 
There have been 57 Class A cracks which by definition, ar
e ac-. 
companied by a certain amount of spalling. In many case
s, this spalling 
was minor and it was removed or remedied at the time of 
grooving operations. 
A Class A crack at various stages is illustrated in Fig. 
1. The upper 
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6-23-49 9-7-49 
6-5-50 10-24
-52 
Fig, 1. Four views of crack at Sta. 49f64. The concrete 
was still green when 
the first photo was taken. The third photo shows all that
 remains of the OA-2 
seal after one winter. The crack was grooved and sealed w
ith "Hot Rubber Sealer" 
·in October, 1950. An excellent seal was obtained and appe
arance was good in 
October, 1952. 
right photo shows the crack at the time it was first classified as open 
and spalling, the one in the upper left having been taken from the op-
posite side of the road and prior to the time classification of cracks 
was started, The lower right photo shows that the spalled portion of 
the crack was cut out with the grooving machine and no further spalling 
has been noted, 
- 18 
At present there are only 46 of the 57 Class A cracks that 
show spalling beyond the existing seal. Some of these are actually 
minor corner breaks or cracking at the center. The designation of Class 
A was retained for those that no longer have evidence of spalling because
 
of the condition that once existed. 
Four photographs in Fig, 2 illustrates the most extreme case of 
spalling on the project, The lower photographs show that a small amount 
of sealer has been lost in the spalled area, but the overall condition 
at this crack has remained about the same for the past three years. A 
crack, SE!aled w:l.th a material that remains plastic enough to follow the 
movement of the pavement, has less tendency to develop spalling than one 
which is allowed to remain open. This appears to be true because most 
spalling at cracks or joints on this project can be attributed to restric-
tion of movement by foreign material. . A crack with a year-round seal kee
ps 
out this noncompressible extraneous matter. 
Even though the cutting wheels which grooved the cracks were 
semi-flexible in their mounting, operators of the grooving machines were 
not able in all cases to follow the more abrupt curves in the cracks. 
- 19 
9-7-49 2-16-50 
6-5-50 10-24-52 
Fig. 2, Crack at Sta, 187fQ7. The first photo shows the extent of spalling, 
The second shows the crack approx:!.mately three months after grooving and seal-
ing with cold mastic sealer, Note the paper remaining over the spalled portion, 
The excess of material shown was mostly old OA-2 sealer placed before grooving. 
Much of this material has disappeared in the last photo, The unfilled breek at 
the center was not grooved and as a result did not hold sealer, With the ex-
ception of that portion, the crack is sealed and the sealer is live and pliable, 
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Fig. 3 is an example of a crack at which the 
cutting machine left the 
crack to return later. This separated the pav
ement in such a way there 
appeared to be spalling although it did not ac
tually exist. 
Incidence of Faulting 
Aside from three locations where there has bee
n extraordinary. 
maintenance in the form of mud-jacking or patching, the pro
ject is en-
tirely free from faulting at the cracks and joints. Inasmu
ch as dis-
location of the pavement at those three locat
ions developed through fill 
settlement or unusual seepage conditions, the 
faulting that does exist 
is considered incidental, The most prominent 
failure where extra main-
tenance was required is shown in Fig. 4. At this poin
t, on a fill and 
immediately adjacent to cut, the pavement was broken to the 
extent that 
a patch was made in the summer of 1951. When 
the pavement was opened 
free water was found flowing down the grade in
 the insulation course. 
The water table must have been intercepted by
 the grade line in the 
deep cut just to the south of th~ failure. Approximately 1
/2 inch of 
faulting at the first crack beyond the concret
e patch is evident in 
Fig. 4, 
At two of the locations the pavement has been 
mud-jacked, one 
between Sta, 170 and 171 in the summer of 1950
, and the other between 
Sta, 263 and 264 in 1952. Cracks at these loc
ations developed after 
grooving and sealing operations had been comp
leted and as a result they 
were not filled, Undoubtedly, water was able 
to penetrate the open 
cracks and probably to soften the subgrade. W
hether this was a factor 
- 21 
9-7-49 10-24-52 
Fig, 3. Crack at Sta, 110/44. On September 9, 1949, the cracking had developed 
only pa:rt ··way across the pavement or one-lane width, The classif'ication was, 
therefore, "D". Cracking continued for the full width of the pavement to a 
Class "C" crack and was grooved and filled, The apparent spalling in the fore-
ground of the last photo was caused by the grooving machine not following the 
crack completely, Note the abrupt curve of the crack in the earlier picture, 
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Fig. 4. Concrete patch near Sta. 220/25. This patch was placed dur-
ing the summer of 1951. There was settlement and considerable crack-
,ing on this fill. Some of the cracks. can be seen beyond the patch. 
Water was flowing down the hill through the insulation course at the 
time the pavement was opened for patching. French drains were con-
structed in the left shoulder to carry this moisture from the subgrade. 
- 23 
in the settlement that required mud-jacking is problematical. At any 
rate, deterioration about the crack was rather severe over th
e period 
of about 2-1/2 years. At the present this crack is faulted d
espite 
recent mud-jacking in the area, and judging by appearance of th~ crack 
in comparison with others throughout the project, immediate sealing is 
imperative if further deterioration is to be prevented, (See Fig. 5) 
-24 
2-16-50 6-5-50 
10-24-52 
Fig. 5. Crack at Sta, 2.63/50 that appeared between November 18, 1949, and 
February 16, 1950. This crack has not' been filled and as a result has required 
extra maintenance, The section was mud-jacked in 1952. Note corner breaking 
near the center line. Some fauJ.ting is in evidence even after the mud-jacking, 
- 25 
SlJ}lMARY 
Cold mastic material placed in 1949 is in good condition, The 
material is still soft and pliable under a thin crust at the surface, 
This crust tends to break somm.rhat at the edges of the crack but the seal 
below the crust remains intact (See Fig. 2). The hot asphalt-rubber sealer 
placed in 1950 is still in excellent condition also (See Figs. 1 and 3). 
None of the OA-2 filler remains, all of it having been replaced, There 
is definite evidence on project establishing the value of grooving and 
sealing cracks as soon as possible after they develop. 
The plot in Fig. 6 shovring the progress of crack development in-
dicates that there has been a general trend of slow reduction in the crack 
and joint interval since the pavement was about 6 months old. It is in-
teresting to note that there was a decided drop in the curve or an increase 
in the rate of pavement cracking between October 14, 1950, and February 13, 
1951. This was an exceptionally severe winter with a deep frost penetra-
tion. Except for that period of time there has been no marked change from 
the general trend, although the results of the most recent survey give the 
impression that the rate ·'of cracking may be increasing slightly. 
Appendix I is a strip map of the entire project showing cracks, 
grade lines, and ground elevations. The cracks which have developed since 
October 19, 1950, are shown in colors according to the legend with respect 
to dates when tho cracks were first recorded. There have been three crack 
surveys since that time, all of which are covered for the first time in 
this report. 
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